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Art Unit: 2813 

DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 1-4 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1, line 3, recites the limitation of "the chip." There is insufficient antecedent basis 
for this limitation in the claims. For the purpose of examination, it is assumed that the beginning 
of line 2 reads as follows: "providing a substrate having a chip mounted thereon, the substrate 
having an upper surface ..." 

Regarding claim 1, line 8, it is further unclear as to what is meant by "forming a solder 
preform," since the step of forming the layer would by definition make the solder layer not be a 
preformed layer. For the purpose of examination, it is assumed that the method step includes 
applying a solder layer that will subsequently be reflowed. 

Regarding claim 3, the claim recites the limitation of "the semiconductor package of any 
of claim 1 ." It is unclear what the Applicant intends to claim by this, since claim 1 refers to a 
method and not a package. For the purpose of examination, it is assumed that the beginning of 
claim 3 reads as follows: "The method of claim 1, wherein..." 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1 -3 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 6,437,240 to Smith (hereafter Smith '240) in view of U.S. Patent No. 5,747,102 to Smith et 
al (hereafter Smith '102). 

Regarding claim 1, Smith '240 discloses a method for forming a semiconductor package 
(figures 24-25) comprising: providing a substrate (1412, 1512) having a chip (1424, 1524b) 
mounted thereon, the substrate having an upper surface and a lower surface opposite the upper 
surface, the chip being connected to the upper surface of the substrate (see figures 24-25); 
forming a plurality of void pads (column 28, lines 17-27; void pads include areas not covered by 
the wettable barrier metal spots in one embodiment or by the non-wettable solder mask in 
another embodiment) on the back surface of the chip and formed of a material non-wettable by 
solder (column 28, lines 12-17); applying a flux on the back surface of the chip (column 28, lines 
1-5; column 10, lines 45-52); forming a solder layer on the flux (column 10, lines 35-52; column 
28, lines 1-12); and reflowing the solder to form voids aligned with the void pads (columns 28- 
29; column 30, line 55 - column 31, line 21). 

Smith '240 is silent as to the specific composition of the flux material. 

Smith '102 teaches that solder fluxes commonly include solvents (column 2, lines 37-47). 



Application/Control Number: 1 0/767, 136 Page 4 

Art Unit: 2813 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to specify that the flux of Smith '240 includes a solvent, as taught by Smith '102. The 
rationale is as follows: A person having ordinary skill in the art would have been motivated to 
include a solvent in the flux, because Smith '102 shows that such an inclusion is common and 
well known in the art of solder fluxes, and that a solvent is needed to act as the liquid carrier for 
the flux ingredients (see Smith '102; column 2, lines 37-47). 

Regarding claim 2, Smith '240 teaches putting a lid (1442, 1542) on the solder layer. 

Regarding claim 3, Smith '240 shows that the voids (areas between 1450 elements or 
1550 elements) are formed equally spaced (figures 24-25). Smith further shows that the solder 
material with voids is used for thermal dissipation and stress management (see columns 28-30). 
Smith does not, however, explicitly teach that the voids are formed along a perimeter of the chip 
at uniform distances. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to specify that the voids of Smith '240 as modified by Smith ' 102 are equally spaced 
across the entire chip, and hence, along the perimeter of the chip. The rationale is as follows: A 
person having ordinary skill in the art would have been motivated to specify that the voids are 
equally spaced, because Smith '240 shows a evenly spaced void distribution across the chip 
(figures 24-25), and a uniform void distribution will lead to uniform thermal conduction as well 
as uniform stress relief across the chip, as is appreciated by a person skilled in the art. 
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5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith '240 in view 
of Smith ' 102 as applied to claim 1 above, and further in view of U.S. Patent No. 6,409,073 to 
Kaskoun et al. 

Smith '240 discloses that a barrier metal layer (1452, 1552) is formed on the back surface 
of the chip to expose the void pads (column 28, lines 12-40) and that the barrier layer must be 
wettable to solder, but fails to specify the material composition of the barrier layer. 

Kaskoun teaches that a solder-receiving bump is preferably formed of copper with a 
nickel-gold layer plated on the outer surface (column 5, lines 30-45; column 6, lines 13-32). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to specify that the barrier metal layer of Smith '240 as modified by Smith ' 102 is 
made of copper with Ni/Au plated thereon, as suggested by Kaskoun. The rationale is as 
follows: A person having ordinary skill in the art would have been motivated to use a stack of 
copper and Ni/Au for the solder-receiving surfaces, because copper has both high electrical and 
thermal conductivity, as is appreciated in the art, such that the usage of copper would 
advantageously aid in conducting heat to the lid portion of Smith '240, and because a Ni/Au 
layer disposed on the copper layer will act as a highly solder-wettable surface that is further 
protected from oxidation (see Kaskoun, column 5, lines 30-45; column 6, lines 13-32). 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 
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a. U.S. Patent No. 6,245,186 to Alcoe et al. discloses a structure using solder balls 
with voids therebetween as a thermal interface material between a chip and a heatsink/lid 
portion. 

b. U.S. Patent No. 6,396,700 to Chu et al. discloses a patterned solder layer used as a 
thermal interface layer between a chip and a heat spreader. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jennifer M. Dolan , , 
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